Main idea for disclosure - continued 




Title of disclosure (in English) 

Selective patterning etch transfer 



Idea of disclosure | 

1 . Describe your invention, stating the problem solved (if appropriate), and indicating the advantages of 
using the invention. 

Patterning silicon wafers takes 2 coordinated steps, photolithography, which prints the desired 
image into photoresist (a photoactive and etch resistant material), and etch, which tranfers the initial 
image into the substrate (normally oxide or silicon). Lithography is a selective process that can be 
controlled field by field; etch, however, affects the entire wafer. This invention allows the user to 
manipulate several different etch processes (etch variables can include tooltype, temperature, time, 
chemical feed, etc) on a single wafer. 

The resist is selectively exposed during the lithography step resulting in a combination of 
patterned and unpatterned portions on the wafer. When this wafer is etched or implanted only the 
exposed regions will be affected. The resist can be stripped from the wafer and the selective exposure 
can be repeated (leaving the previous fields or chips unexposed or covered in resist). The newly exposed 
fields can then be subject to a varied etch process. This process can be repeated several times until the 
desired conditions are attained at which point the wafer is shipped out of etch for deposition. 

This invention will provide an improvement for many current manufacturing problems by allowing 
selective etch treatment. Common problems in a wafer line include: 

* Etch Regionality Effects - features etch more rapidly in the center of the wafer resulting in 
unetched features on the outside of the wafer or overetched features in the center 

Solution: multiple passes w/ slighly more aggressive etchs toward the outer portion of the wafer. 

* Line Tailoring - gates are tailored so that the critical dimension provides the optimum device 
speed. This is accomplished by striping wafers with different image sizes. 

Solution: run wafers striped by lithography as well as wafers with an etch matrix to determine the 
optimum process more quickly. 

* Multi-Part Number Wafers - multiple customer designs are produced on 1 wafer. 

Solution: This invention will allow the use of multiple part numbers with varying pattern densities 
at certain levels, as one could use different etch processes to compensate for a higher or 

lower occurrance of nested or isolated wires, or greatly varying RX (or other level) pattern 
densities. As wafer sizes increase and more part numbers are linked, it will become more and more 
difficult to group parts with similar pattern densities and designs, making this a more important 

option for improving yields and manufacturability. This invention will enable the manufacturer to 

alter processes for specific parts to produce each part as desired. 

All of the above ideas are applicable for implant as well as etch. 

2. How does the invention solve the problem or achieve an advantage,(a description of "the invention", 
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Main idea for disclosure - continued 



including figures inline as appropriate)? 

The main advantage that this invention provides is the added flexibility for the etch engineer to experiment 
and use creative etch process to eliminate problems or to create new solutions on a wafer. 

One problem solved is the large n umber of wafers routinely scrapped for et c h experiment s.. Most etch 
exD^mej^ts_r_eQuire-marvv-wafer s^to make a conclusion due to exDerimentaTvarrability arici th e raduntin n 
iriTa\ATmaterials will be increasingly valuable with th e inrr«?aQP nf ™/afor An experiment can consist 
of 2 wafers passing through photo and etch 5 times each instead of 10 wafers with one pass eac h. This 
advantage will be even more aparent with the advent of 300mm procJuction due to the high cost of wafers. 

Example of a possible photo pattern - the patterned white areas will.be etched / transferred into the 
substrate. 




White - Exposed 
Black - Blanket Resist 



3. If the same advantage or problem has been identified by others (inside/outside IBM), how have those 
others solved it and does your solution differ and why is it better? 

In order to determine the exact critical dimension for gates line tailoring (see above) is required. This is 
done by striping the wafer with different image sizes at photo. This experiment will allow engineers to 
vary etch as well to attain a more complete experiment while reducing the number of wafers which must 
be broken for cross-sectional analysis, as one wafer can contain many experimental cells. 
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Multi-part number wafers are being processed but currently there is no way to compensate for different 
etch requirements in different designs. With this experiment designs with slightly different processes can 
be included on the same wafer. 

4. If the invention is implemented in a product or prototype, include technical details, purpose, disclosure 

details to others and the date of that implementation. 

N/A 
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